Cholecystectomy is second only to appendicectomy as the most commonly performed abdominal operation.' Consequently it is not surprising that there have been many studies of large series of patients undergoing this procedure" Surgery of the common bile duct has received almost as much attention in published work, with the indications for duct exploration being at the centre of the discussion. in an attempt to evaluate the effects of ooerative cholangiography on the incidence of fruitless choledochotomy-that is, choledochotomy with no stones and no duct abnormalityand the proportion of cases in which stones are found. The complications of fruitless choledochotomy, the incidence of reoperation, and the causes of death in the series are also assessed.
Cholecystectomy is second only to appendicectomy as the most commonly performed abdominal operation.' Consequently it is not surprising that there have been many studies of large series of patients undergoing this procedure" Surgery of the common bile duct has received almost as much attention in published work, with the indications for duct exploration being at the centre of the discussion. 45 Most authors agree that the clinical indications for choledochotomy are a history of jaundice, colic, rigors, or pancreatitis, and the operative findings palpable choledochal stones, a dilated or thickened common duct, or multiple small stones in the gall bladd-r. It is generally accented, however, that when the decision whether or not to perform choledochotomy is based on clinical grounds alone there is a 10''!, incidence of residual stones and a 50%/, incidence of fruitless choledochotomy.6 I Choledochotomy when added to cholecystectomv trioles the mortality rate, whether or not stones are found.4 I Obviously, therefore, fruitless choledochotomy should be avoided whenever possible.
Since the introduction of operative cholangiography in 1931 by Miriz7i it has become anoarent that this technique might help to reduce the morbidity and mortality associated with cholecystectomy and choledochotomy both by preventing the presence of choledochal stones being overlooked and by reducing the necessity to open the duct when there were no stones.9 Some authorities believe, however, that operative cholangiography should never become a substitute for clinical appraisal, and a negative cholangiogram should not deter one from opening the duct if there is a sound clinical reason.10
Two series of patients undergoing cholecystectomy in the United Birmingham Hospitals are compared in this report. The first group were operated on between 1955 and 1959, at a time when operative cholangiography was used infrequently, and the second between 1960 and 1970 when this technique was being performed in most cases. The results are analysed in an attempt to evaluate the effects of ooerative cholangiography on the incidence of fruitless choledochotomy-that is, choledochotomy with no stones and no duct abnormalityand the proportion of cases in which stones are found. The complications of fruitless choledochotomy, the incidence of reoperation, and the causes of death in the series are also assessed.
Patients
The first group of 1,008 patients (group 1) was operated on between 1955 
Results
Incidence of Fruitless Choledochotomy Group 1.-Choledochotomy was indicated clinically by one or more of the defined criteria in 555 cases (59% of the total), but was performed in only 283 cases (28.4% of the total). It must be presumed therefore that a decision was made not to explore the common bile duct in 272 patients despite indications to do so. Of the 283 patients undergoing choledochotomy stones were found in only 118 (41.7% of those explored). Therefore no fewer than 165 (58-3%) patients had a fruitless choledochotomy, the duct being explored but no abnormality found.
A history of jaundice or colic and the operative finding of a common bile duct that was judged to be dilated led to the finding of common duct stones in less than half the patients in whom these indications were present ( Table I ). The finding of a palpable common duct stone was, as might be expected, a good indication of the presence of a stone. Four patients with chronic pancreatitis, however, were thought to have palpable stones and yet nothing abnormal was found on exploration.
Group 2.-Operative cholangiography was used in most of this smaller group of 201 patients. Though clinical indications for choledochotomy were carefully considered, probably the cholangiogram findings were the most important factor in deciding whether or not to explore. One or more clinical indications were present in 119 (59-5% of the total), slightly more than in group 1, yet choledochotomy was performed in fewer-47 patients (23-5'). Stones were found in 34 (72%) of patients undergoing choledochotomy; only 13 (28%) had a fruitless exploration. In the small group in whom ductal stones were palpated there was 100%S positive exploration rate. When the other clinical indications were present the positive exploration rate varied between 78 and 84% (Table I) . Of the 72 patients in this series in whom there were clinical indications for choledochotomy, and yet the duct was not explored because of normal cholangiographic findings, 67 (93%) have been followed up from six months to eight years, mean follow-up being 5.5 years. The follow-up examination has included a questionnaire and biochemical screening tests. In no patient has there been any evidence of residual bile duct stones.
Incidence of Bile Duct Stones
Group '1'.-Stones were found in the bile ducts-of 118 (11.7 %) of the 1,008 patients.
Group '2'.-Stones were found in 34 (17%) of the 201 patients in this series. There was a significantly higher yield of stones in the second series in which operative cholangiography was performed (x2=4.4 P<0.05).
Risks of Fruitless Choledochotomy
As there were only 13 patients with fruitless choledochotomy in group 2 this group cannot be analysed separately. As the potential risks in opening a common bile duct but finding no abnormality are the same in both series the groups have been analysed together and the results are shown in Table  II . The complications in 178 patients with fruitless choledochotomy are compared with those in 525 patients in whom there was no indication for choledochotomy and the duct was not explored, although these are not strictly comparable groups. The mean ages of the two groups were, however, comparable, being 54.7 years and 54.4 years, respectively. Though there was no significant difference in the overall complication rate, death and leakage of bile were more common in the patients having a fruitless choledochotomy (Table II) . The risk of death was twice as great in those patients who had the common duct explored, though this difference was not statistically significant (P>0.05).
The risk of complication of biliary leak is, as might be expected, seven times as great in the group of patients having their common duct explored fruitlessly (P<-001). Wound (Table III) . In neither of these patients was operative T tube cholangiography or choledochoscopy carried out after choledochotomy, though operative cholangiography via the cystic duct had been performed. Bleeding from the site of a sphincteroplasty accounted for one reoperation and biliary leak for the remaining three. One of the patients with a biliary leak did not have her common duct explored. At reoperation the cystic duct stamp was intact, and it was presumed that the biliary leak had taken place from the gall bladder bed.
There were no deaths in the group of six reoperations.
Deaths
Deaths in group 1 were sub-divided into two categories, (a) "avoidable" and (b) "unavoidable," in terms of the possible importance of either missed bile duct stones or the complications of duct exploration (Table IV) . 
